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This Invention relates to the production of bags 
from heat-sealable thermoplastic film, and more particularly 
to industrial type, heavy duty bags suitable for shipping 
bulk quantities of commodities* 

Thermoplastic film of proper thickness has adequate 
impact, tear and tensile strengths for use as a bag forming 
material in the construction of ..heavy duty bags, useful for 
packaging and shipping bulk quantities of the order of 50 to 
100 pounds of granular commodities such as fertilizers, 
molding powders, portland cement, dyes and pigments, and 
foodstuffs such as sugar, beans, and flour. In contradis- 
tinction to the older conventional bag-forming materials 
such as woven fabric or multi-ply paper, a thermoplastic film 
provides superior protection against vermin, accidental wetting 
of the packaged commodity, loss or gain in moisture content 
and minimum loss of finely divided materials as by sifting 
through seams or closures* 

These advantages of the thermoplastic film as a material 
of construction for heavy duty bags have been appreciated 
by the art in the development of heavy duty pillow-shape t d 
bags. These are generally made by simply heat-sealing together 
the ends of a length of flattened tubular film with a pinch 
type heat-seal, also known as a face-to-face seal* Usually a 
heat-seal is not as strong as the film per se and can be 
ruptured by forces insufficient to tear or break the film 
per se . The pinch type heat-seal of a pillow-shaped bag is 
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bajg with the result that the filled bag assumes a parallalepipe- 
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conal;.- shape. In such bag constructions, . the tubular bagblariie 
is slitted parallel to the long edges of. the fiattenedlblank to 
produce, at each end of the blank,, a pair of end flaps and a 
pair of side flaps which; af fee * folding, are heat sealed. The ^ 
upper end portion, if desired, may furthermore be provided with 
a valve for automatic filling. 

- In suoh earlier constructions where the slits are parallel r "; 
to the long edges of the bag blank along their full length, consid- 
erable precision must be used In properly aligning the. heat seal ^ 
with respect to the corner formed at the base of the slit where 
the end flaps and side flaps meet. The present Invention over- 
comes this difficulty through a modification in the arrangement 
of the slits and folds of the bag blank. 

According to the present invention, a bag of theremoplastic 
film having a boat sealed bottom closure comprises a pair of 
inwardly folded end flaps heat-sealed' to a pair of overlapping 
aide flaps substantially coextensive in length to the bag width 
and inwardly folded over the end flaps, said side flaps being 
heat-sealed together along their overlapping length, each side 
flap having inwardly tapering lateral edges and each end flap 
having complementary outwardly tapering edges, said edges com- 
prising a diagonal portion terminating at each end with a portion 
parallel to the sides of the flattened bag, the inner bag portiona 
of each end flap substantially coinciding with the fold lines 
of the adjacent side flap and the outer edge portions of each end 
flap substantially coinciding with the lengthwise edges of the 
overleaped side flapa. 

The invention further contemplates providing such bags with 
a rectangular-shaped top closure having a tubular filling valve 
formed of a tubular sleeve of thermoplastic film which extends 
into the bag and is heat sealed at one end along part of its 
periphery to the inwardly folded end flap and in the remainder 
to the overlapping side flaps. 
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froat s ealed fe o &elh u r along th ei r overl a pping l e ngth . 

The present invention also provides a method for 
making a bag of thermoplastic film having a heat-sealed 
rectangular-shaped bottom closure, which comprises cutting 
a bag blank from a length of flattened thermoplastic film 
tubing, slitting the bottom extremity of said blank to provide 
an opposing pair of identical side flaps and an opposing pair 
of identical' end flaps, inserting into the bag blank through 
the top extremity thereof a mandrel provided with a pair of 
hinged trapezoid-shaped plates collapsed together, aligning 
the free upper, shorter parallel sides of said trapezoid- 
shaped plates with the inner extremities of the bottom slits, 
clamping the bag blank with the mandrel therein between the 
vertical surfaces of two clamp members, opening the plates 
to a position parallel to the horizontal surface of the clamp 
members, thus causing the opposing pair of end flaps to be 
inwardly folded over the now planar hexagon surface of the 
opened plates, inwardly folding over said surface and over 
the folded end flaps the opposing pair of side flaps in over- 
lapping relationship with each other, heat sealing together 
the inwardly folded flaps while supporting . them on the planar 
surface, folding the plates back to their original collapsed 
position and removing the mandrel. from the resulting bag. 

The present invention will be further illustrated in 
the accompanying drawings, in which: Figure ,1 is an elevation 
a flattened bag blank cut from a length of tubular 
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thermoplastic film and slitted at each end to form a plurality 
of flaps of a configuration such that the flaps can be sealed 
together in overlapping relationship. 

Figure 2 is a perspective, exploded view partly 
broken away, of the bottom closure forming portion of an 
opened bag blank a3 aligned preparatory to being drawn over 
a mandrel having a pair of hinged trapezoid-shaped leaves for 
supporting the bottom end portion of the bag blank during heat- 
sealing operations, said mandrel being readily removable from 
the bag's other end after completion of the heat-sealing opera- 
tions required to form the bottom end closure. 

Figure 3 is an elevation, partly broken away of the 
. bottom portion of the bag blank having the hinged mandrel 
interiorly positioned therein for initiation of the flap folding 
and sealing steps and with the bag blank held between opposing 
clamp members* 

Figure 4 is a sectional view, partly broken away 
and taken along the line 4-4 of Figure 3. 

Figure 5 is a view similar to Figure 3 and showing 
the trapezoid-shaped leaves of the mandrel partially opened. 

Figure 6 is a fragmentary sectional view along the 
line 6-6 of Figure 5. 

Figure 7 is a plan view showing the bottom of the 
bag blank after its two side flap portions have been out- 
wardly folded over the planar surfaces of the clamping means 
and its two corner flap portions inwardly folded over the 
fully opened mandrel leaves. 
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Figure 8 is a perspective view of an electrically 
heated sealing bar assembly for sealing together the bag 
bllank's bottom flaps to form a sift-proof bottom closure. 

Figure 9 is a fragmentary elevational view showing 
the bottom portion of the bag blank being heat-sealed to- 
gether by the sealing bar of Figure 8 applying heat and 
pressure thereto. 

Figure 10 is a sectional view along the line 10-10 
of Figure 9. 

Figure 11 is a view illustrating the manual removal 
of the hinged mandrel from the bag blank after completion 
of the heat-sealing of the flaps forming the bottom. closure . 

Figure 12 is a partial elevation of a flattened 
bag having a hexagon-shaped bottom closure resulting from 
heat-sealing together the end flaps and overlapping side flaps 

Figure 13 is a sectional view, partly broken, taken 
along the line 13-13 of Figure 12. 

Figure 14 is a sectional view, partly broken, taken 
along the line 14-14 of Figure 12. 

Figure 15 is a perspective view of a filled thermo- 
plastic film bag having a bottom closure as illustrated in 
Figures 12 to 14. 

Figure 16 is a partial plan view showing the upper 
portion of the bag blank of Figure 1 supported by opposing 
clamping members and wherein the side flaps have each been 
outwardly folded, the end flaps inwardly folded, and a 
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filling valve forming sheet of thermoplastic film positioned 
under one of the end flaps, and heat-sealed thereto. 

Figure 17 is a view similar to Figure 16 and shows 
the heat-sealed attachment of the valve forming sheet to one 
end flap and both side flaps. 

Figure 18 i, a perspective view of a platen parti- 
cularly adapted for Interiorly supporting the internal sur- 
faces of the valve-forming sheet during its heat-sealing to 
the side flaps and end flap of the bag blank. 

Figure i 9 is a perspective view of a bar heat-sealer 
Particularly adapted in cooperation with the platen of Figure l8 
to form the line heat-seals of the bag's top-closure and 
filling valve. 

Figure 20 is a plan view showing the platen of 
Figure 18 as inserted in the bag's top-closure and filling 
valve during the heat-sealing thereof. 

Figure 21 i3 a cross-sectional view of a heat-sealing 
station and associated platens taken along the line 21-21 of 
Figure 20 and sealing bar for forming the heat-seals of the 
bag's top-closure. 

Figure 22 is a cross-sectional view taken along the 
line 22-22 of Figure 20. 

Figure 23 is a partial perspective view of the 
thermoplastic fil m bag being filled with a particulate commodity 
by means of a spout inserted through the plastic fil m rilling 
valve. 
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Referring to Figure 1, a bag blank 10 having 
longitudinal flattened edges 16 is square end cut from a 
length of heat-sealable, flattened tubular thermoplastic 
film, as for example, the monoolefin polymers such as 
polyethylene, polypropylene; olefin copolymers such as 
ethylene-propylene copolymers and ethylene -alky 1 acrylate 
copolymers; and vinyl polymers such as rigid and plasticized 
polyvinyl chloride, and polyvinylidene chloride. The tubular 
film is preferably seamless tubing such as is formed by the 
well known blown tube process. The tubular film can also be 
flat film as' formed by slot extrusion or calendering and there- 
after sealed together along its longitudinal marginal edges 
to form tubing, if desired, the tubular film can be biaxially 
oriented to impart improved physical properties. Both plies 
of the flattened tubing 10 are die cut at the lower end as 
shown in Figure 1 to form a pair of identical bottom forming 
closure side flaps 20, 22 and a pair of identical end flaps 
24, 24 «. The die cuts are so made as to provide opposing 
side flaps 20, 22 with side edges running diagonally away 
from the flattened edges 16, i6« whereby the flaps maximum 
width dimension lies along the square cut edges 12, 14 being 
substantially co-extenslve with the width of the flattened 
bag blank, as. for example, about 95# of said bag blank width 
and the minimum width dimension lies between the interior 
die cut termini 31. The inwardly directed sides of side 
flaps 20, 22 can be a continuous straight diagonal cut 
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extending from square cut edges 12, 14 to Interior termini 
31, said diagonal being at an angle of about 35° to 55° with 
respect to flattened edge 16, or a diagonal cut 28 terminating 
at each end with die cuts 30 running parallel to flattened 
edge 16. Preferably for ease in manipulation and folding 
aligment the die cut is made with a diagonal cut portion 28 
one end terminating in a cut portion 30. manning generally 
parallel to flattened edge 16 and the other end terminating 
in a similar parallel cut portion 26. 

The film material extending between vertical parallel 
cut portions 26 in side flaps 20, 22 constitutes a rectangular- 
shaped tongue portion, these portions being subsequently over- 
lapped and heat-sealed together to form a seal resistant 'in 
shear to lead stros-s. 

The end flaps 24, 24* as are apparent in Figure 1, 
have diagonally cut side edges complementary to the diagonal 
edges of side flaps 20, 22 and thus are widest at die cut 
termini 31, and narrowest at square cut edges 12, 14. Accordingly 
as more particularly shown in Figure 7, each end flap 24, 24 1 
when unfolded along flattened edge 16 arnroxlmates a square 
shape diagonally bisected by flattened edge 16, said shape 
having an inwardly projecting rectangular-shaped tongue portion 29. 

As shown in Figures 2 to 6, the bottom portion of ale. 
cut blank 10 is spread opened to enable the advance end of an 
expandable trailing bifurcated flap mandrel! 32 to be inserted 
into the Interior of bag blank 10 through an opened end. The 



mandrel 32 comprises a pair of hinged trapezoid- shaped metal 
leaves or plates 36, 36 f . Preferably the plates are permanently 
bonded to a flexible sheet 37 of heat-resistant rubber, and 
particularly silicone rubber which is not only heat-resistant 
but is also non-adherent at heat-sealing temperatures. The 
flexible rubber sheet 37 provides a hinged connection 39 for 
the plates 36, 36 1 . Each plate 36, 36 1 has Its longest parallel 
edge running along hinged connection 39; each of such edges has 
a length approximately equal to the distance between flattened 
edges 16 of the flattened bag blank 10. The opposite and 
shorter parallel edge 38, 38* respectively of each plate 36, 36 1 
has a length slightly less than the distance between root cut 
portions 33 of the bag blank JO. The non -parallel edges of 
Manes 36, 36' each have a length approximately equal to 
diagonal cut portion 28 of the bag blank 10. As initially 
inserted and aligned in the bag blank, the plates 36, 36 1 are 
collapsed together, but thereafter are each turned through an 
arc of 90° forming a hexagon- shaped planar work surface for 
supporting the bag blank during forming and sealing of the 
bottom closure. 

As particularly shown in Figures 3 and the shorter 
parallel sides 38, 38 1 of collapsed plates 36, 36 1 are aligned 
within the flattened bag blank in a position substantially 
adjacent to the inner terminus 31 of root portions 30 , 

The bag blank 10 with interiorly aligned hinged 
mandrel positioned therein as described above is then firmly 
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clamped as shown in Figures 3 to 7, 9 and 10, against the 
flat vertical surfaces of opposed bar clamps. 42, 42- being 
brought together by rams 44, 44' actuated by suitable pressure 
means (not shown) such as hydraulic pistons, springs, cams or 
solenoids . 

After bag blank 10 has been clamped between clamps 
42, 42- the plates 36, 36' are opened to a position parallel 
to' the horizontal surfaces of clamps 42, 42- as shown in 
Figures 5 to 7, 9 and 10, causing end flaps 24, 24- to be 
folded inwardly over the planar rubber surface 37 thereby 
assuming a rectangular-shape diagonally bisected by opened 
flattened edge lo as illustrated in Figure 7. 

Opposed side flaps 20, 22 as shown in Figures 9 and 
10 are then inward folded over edges 38/ 33' respectively 
of plates 35, 36' in overlapping relationship to each other 
ar.d with respect to flattened end flaps 24, 24'. 

Referring to Figures 9 and 10 the heat-sealing 
.together of the end flaps ar.d. .side flaps to form a sift- 
proof bottom closure is accomplished by advancing an elec- 
trically heated heat-sealer bar assembly 40 as shown in Figure 
3 against the planar surfaces of bifurcated mandrel 32 and 
horizontal surfaces of clamping members 42, 42' while being 
heated to a sealing temperature by the several heat-sealer 
bars mounted in assembly 40. Parallel heat-sealer bars 41, 
43 form the full length parallel heat-seals 51 and 53 in the 
bag's bottom closure as shown in Figures 10 ano 12. Other 
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heat-sealer bars 45, 46, 47 and 48 concurrently form respec- 
tively the four diagonal heat-seals 55, 56, 57 and 58 of the 
bottom closure. A heat-seal width of 1/8 Inch or more is 
usually adequate to obtain a strong bond between the film 
plies. 

The use of a hinged mandrel 32 as illustrated In 
the drawing is an important and necessary feature in the 
process of forming the bag's bottom closure The hinged 
mandrel 32 facilitates the proper opening and planar posi- 
tioning of the opposed side flaps 20, 22 and end flaps 24, 
24 « for the heat-sealing operation; it provides a substan- 
tially rigid planar surface to interiorly support infolded 
end flaps 24, 24 ' while thzy are bftins overlapped heat-sealed 
to the inner surfaces. of overlapped' side flaps 20, ?.'<: while 
concurrently interiorly supporting cve.-lapped side flaps 
20, 22 as Shey are heat-sealed together by heat-sealer bars 
41, 43, 45. 46, 47, 48 and of particular importance, hinged 
mandrel 32 effectively prevents unwanted heat-scaling together 
of overlapping film layers in areas other than those desired. 
Additionally, inasmuch as after the bottom heat-seals have 
been formed, the tapered ends of mandrel 32 are each partially 
pocketed within end closures 24, 24' the mandrel unless 
hinged as shown, could not be readily withdrawn from the bag's 
interior through its open top end. 

Upon ;:..ir.pletlon of the seals forming the bottom 
closure cf the resultant bag,- the clamping bars 4?., 42' are 
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opened in order to remove the bag. The mandrel 32 is 
removed as shown in Figure 11 from the bag Interior by 
folding it to an included angle of 20* to 90° such folding 
enabling it to be removed without injury to the bag walls. 

As more particularly shown in Figures 12 to lk, the 
heat-seals fuse together all overlapping film plies forming 
an adequately strong, substantially sift-proof closure. 

As shown in Figure 15, the resultant bottom closure 
assumes a substantially flat rectangular-shape upon the bag 
being filled with a pcurablo commodity . 

The closure for said tag can be mede in various 
ways including heat-sealing together the opposing walls, 
stapling cr alanine with r-etal fasteners, sewing, tying with 
twine, or 'knotting the gathered end. inferably, however, 
the bag is made wish a rectangular toe closure similar to 
the bottom closure said closure being provided with a filling 
valve for readily filling the bag with a pour-Able commodity, 
said valve being cioeable by pressure exerted thereon by the 
filled bag's contents causing the valve walls to collapse- 

against each other. 

Referring to Figure 1, such a top closure is formed 
by die cutting through both walls of the upper end of flattened 
bag blank 10 vertical slits 60, extending downwardly from the 
upper square cut edge 19 to substantially the same extent as 
the die cut diagonal slits 62 cn the opposite end or the upper 
square cut edge. The upper end cf diagonal slit 62 terminates 
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in a vertical die cut 63 and the lower end in a vertical 
die cut 65, Slits 60 are inwardly spaced from left hand 
folded edge 16 a distance at least equal to the space between 
slit 65 and its adjacent folded edge 16" and preferably at a 
slightly larger spacing in order to provide an end flap 71 
as shown in Figure 16 having a rectangular base portion whose 
opposite edges Jk and 76 extend beyond fold lines 103-103 
and 101-101 'respectively. 

The film plies extending between die cut slits 60 
and its immediately adjacent folded edge 15 generally con- 
stitute one end flap 71 of the top closure, and correspondingly 
the film plies extending between diagonal slits 62 and its 
adjacent folded edge lu f constitute the opposite or right end 
flap 72 of the top closure. The two film plies extending 
between vertical slits SO and diagonal slits 62 constitute the 
side flaps 6H, 66 which subsequently are sealed together in 
overlapping relationship. 

To facilitate spread-opening of the flattened bag 
blank upper extremity, the upper portion of flattened bag 
blank 10 is vertically positioned between* bar clamps 73, 75 
as shown in Figures 16 and 17, such that cut edges 19 extend 
upwardly from the horizontal surfaces of clamps 73, 75, a 
distance equal to twice the vertical depth of slit 65 from 
edge 19, minus the vertical depth of slit 63. 

The spread-opening -is effected by turning back side 
flaps 6m, C f 5 away from each other and to a plan perpendicular 
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to the vertically held bag blank 10. The back folded side 
flaps 64, 66 are pulled outwardly along said plane until 
the die cut end flap portions 71, 72 have been pulled inwardly 
along the wj dth of the bag blank and flattened to the same 
plane level as the side flaps 64, 66 thereby forming in the 
instance of left end flap 71 a two film ply thick pentagon 
configuration having two equal parallel sides 74, 76 resulting 
from die cut slits 60 and a base edge 77 perpendicular to said 
sides and derived from the blank's square cut edge, and in the 
instance of right end flap 72 a square configuration diagonally 
bisected by folded edge 16 and having a smaix inwardly pro- 
jecting rectangular or tab base portion 78 extending between 
the parallel edges of die cuts 63. Bar clamps 73, 75 are 
then closed together to hold the blank securely during the 
sealing operations hereinafter described. 

As shown in Figure 1G, the filling valve is con- 
structed from a rectangular cut sheet of heat-scalable thermo- 
plastic film 81 which is inserted underneath the inwardly 
extending rectangular-shaped base portion bounded by edges 
74, 76 and 77 of end flap 71 and over the back folded side 
flaps 64, 66. The planar dimensions of rectangular sheet 8l 
are such that it extends substantially between the square cut 
edges 19 of horizontally fully extended side flaps 64, 66. 
and for a substantial distance along the width of the side 
flaps 64, 66 of left end flap 71 but not including any over- 
lapping of right end flap 72. 
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As shown in Figure 16, rectangular valve-forming 
sheet 8l Is initially heat-sealed to the inner side of the 
rectangular tab portion of left end flap 71 by a linear heat- 
seal 83 spaced parallel to the cut edge 77 of flattened left 
end flap 71. Such heat-sealing is accomplished by inserting 
a rubber covered metal platen 80 underneath valve sheet 8l 
and end flap 71 and over outwardly extending side flaps 64, 
66 which are in planar contact with the upper flat horizontal 
surfaces of bar clamps 73, 75, and pressing a straight bar 
heat-sealer against the outer surface of the rectangular tab 
portion 71. Platen 80 is withdrawn and as shown in Figure 17, 
the valve-forming sheet 8l Is additionally heat-sealed to left- 
end flap 71 and also to oide flaps 64, 66 by linear heat-seals 
88 , 89 extending general Ay along and adjacent to edges 74, 
76 of end flap 71. In forming heat-seals 88, 89, a 
suitable bar heat-sealer Is brought Into pressure contact with 
the outer surface of the rectangular end portion 71. Since 
this heat-sealing step Is intended to heat-seal sheet 8l to 
side flaps 64, 66, platen 80 is not used. 

In order to produce a tubular valve from valve sheet 
8l and concurrently to seal toother s ide flaps 64 , and 66 In 
overlapping relationship to each other and to right end flap 
72, the side flaps are folded inwardly l8o° along their 
respective fold lines 101-101 and 103-103, said fold lines 
extending from the termini of slit cuts 65 and running across 
the bag blank width parallel to square cut edge 19. Fold 
lines 101-101 and 103-103 are both parallel spaced from cut 
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edges 19 a distance equal to the vertical depth of slit 65 
from edge 19 . The inward folding of the side flaps 64, 66 
can desirably be guided by first positioning over the extended 
side flaps and pocketing underneath end flap 72, a metal platen 
91 such as is illustrated in Figure 18 preferably one having a 
flexible heat-resistant rubber surface 93, and particularly 
a silicone rubber. Platen 91 ha3 a width substantially equal 
to the space between fold lines 101-101 and 103-103 and a 
tapered tongue portion 95 approximating the shape and area of 
flattened infolded right end flap J2, 

After the side flaps 64, 66 have been infolded in 
overlapping relationship and with platen 91 inserted there- 
under, as shown in Figures 20 to 22, the side flaps and end 
flaps are hoaC-se-alcd together by an electrically heated 
multi-sealing bar assembly 105 as shown In Figure 19. Heat- 
sealer assembly 105 is provided with parallel raised bar sealing 
surfaces 107, 109 which as shown in Figures 20 to 22 produce 
the parallel heat-seals 111 and 113 effectively joining together 
the entire overlapped area of infolded ride flaps 64 , 66, in- 
cluding the overlapped area extending over end flap 72 whereby 
the latter is concurrently sealed to side flaps 64, 66. 

Pa 1 heat-sealing bar surfaces 114, 116 on bar 
assembly 105 produce, as shown in Figure 20, parallel heat- 
seals 117, 119 extending across infolded side flaps 64, 66 
between fold lines 101-101 and 103-103 said heat-seals bonding 
valve sheet 81 to the inner surfaces of the side flaps 54, 66, 
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and additionally bonding together said flaps in their over- 
lapped portions. It is to be noted that heat-seals 117 and 
119 extend slightly beyond and overlap previously formed 
heat-seals 88 and 89 which effected a preliminary bond 
between the valve sheet 81 and inner surfaces of side flaps 
64, 66. This slight extension of heat seals 117 and 119 
together with heat-seal 83 between valve sheet 81 and left end 
flap 71 insures a sift-proof attachment between valve sheet 
81, end flap 71 and the overlapped side flaps 64, 66, and 
effectively prevents end flap...71 and its attached valve in 
the completed heat-sealed bag from being blown out when the 
filled bag is dropped or otherwise subjected to violent impacts. 

Right end flap 72 is further secured by diagonal 
heat-seals 121, 123 to the overlapping inner surfaces of 
side flaps 64, 66, these seals being formed by raised bar 
sealing surfaces 125, 126 of sealing bar assembly 105. 
Diagonal seals 121, 123 in conjunction with longitudinal seals 
111, 113 effect a sift-proof closure between end flap 72 and 
overlapping side flaps 64, 66. 

As shown in Figure 23, the resultant heat-sealed bag 
is readily filled with a pourable commodity 172 from a hopper 
174 having a horizontal tubular extensH •-. 175 preferably 
terminating beyond the bag's filling valve discharge opening 
I65. After the bag has been filled, it is removed from the 
extension 175- The filling valve then closes off the bag by 
being flattened together by the pressure of the bagged 
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commodity thereon. In practical shipping tests, it has been 
found that little or no sifting' of the bag's contents occurs 
through the thus closed valve. 

Satisfactory bags have been made according to this 
invention having the following dimensions which are given as 
an example and not by way of limitation. Film forming poly- 
ethylene having a density of 0.92 was melt extruded into 
tubular film 0.010 inch t^ick by 20.5 inch flat width which 
was square-cut to a bag blank 30 inches long. Referring to 
Figure 1, the bag b:--^: was die cut so that slot 26 starting 
at the lower extremity of the bag blank was parallel spaced 
about 5/8 inch from its immediate adjacent edge fold 16, and 
a distance of 5/6 inch upwardly from the bottom square cut 
edge of the blank. Each diagonal cut .slit 28 was made at a 

angle with respect to its adjacent folded edge 16 and was 
3-3/16 inches in length. Vertical sMts 31 were each 5/8 inch 
long. Bottom end flaps 24, 24' upc-n bsir.g infolded as shown 
in Figure 7 each formed a square of about 4-1/16 inches on 
each side set diagonally into each end cf end closure forming 
flaps 24, 24'. The overlapped longitudinal portions of side 
flaps 20, 22 were each lo-\/h lr.-hes long. 

A heat-sealed slft-prcof bottom closure was formed 
with such a bag blank using a forming mandrel 32 having a pair 
of trapezoid-shaped leaves each 20 inches long at their hinged 
edge by 2-3/4 inches wide. The fully infolded plates 36, 36' 
of the mandrel 32 forced a hexagon-shape which was 20 inches long 




over the points, 5-1/2 inches.wide and 14-1/4 inches long 
along the free edges 38; " 38,* ^^Tlielbottoin closure was. formed 
by inwardly folding about .the hexagon-shaped plates, the end 
flaps 24, 24 1 and side flaps 20,f 22. Side flaps 20, 22 were 
heat-sealed together with an overlap of 1-1/4 inches width 
by 20 inches long, thereby effectively joining together the 
entire bottom closure and supporting it across substantially 
the entire width of the bag. V" 

The top closure of the .bag blank was die cut to 
place vertical slit cuts 60 at a parallel spacing of 3-3/3 
inches from their immediate adjacent flattened edge 16 and 
terminating downwardly 3 inches from the square cut top edge 
of the blank. Vertical sDlt cuts 65 were parallel spaced 
2-7/8 inohes from their immediate . ad jacent flattened edge 
16 1 an*. terminating downwardly 3-1/2 inches from the square 
cut top edge 19 of the bag blank. Thus, .when end flap 71 
was folded inwardly as shown in Figures 16 "and 17, its parallel 
edges 74, 76 were each 3 inches long and its edge 77 6-3/4 
inches long. Dimensions and spacing of die cut sHits 63, 62 
and 65 forming end flap 72 were the same as that used to shape 
cut bottom end flaps 24, 24 1 ♦ The valve forming sheet 81 
was polyethylene film of 0.0015 inch thickness, 10 inches 
wide and 13-1/2 inches long. 

These bags were filled with 50 pounds of polyethylene 
molding granules introduced into the bag through the ^oll^—ibls 
valve structure 8l. The bag was ru^ved from the apout 1Y:> ai.ci 
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dropped onto the floor in such manner that its corner-formed 
bag end closure 72 struck the floor first, causing the contents 
to press against the bag's top : closure. This impact pressure 
collapsed together against the ^interior of the top closure, the 
film walls of the valve structure formed by the heat-sealed 
tubular film 8l preventing 103a by sifting of the contents 
therethroush during subsequent handling and transportation of 
the bag. The fiar-.d bags were subjected to drop tests and prac- 
tical shipping tests by being transported for several thousand 
miles in trucks and railway freight oars, and v/er^ found to 
have a much lower incidence of breakage than conventional 
multi-ply paper bags and bags made of thermoplastic film 
heat-sealed together by pinch type seals, also known as face- 
to-face seals. v 

Although the size and overall generally rectangular- 
shape of the above. Ascribed filled plastic film bags were 
comparable to filler conventional multi-wail paper shipping 
sacks of the same capacity, it will be apparent to those skilled 
in the art that the bag blank rH.menslons can be selected to 
provide bags of practically any desired length and width commen- 
surate with the strength properties of the plastic film and 
intended use of the bag. If desired, by appropriately extending 
the length of the diagonal s]it cuts 28, 62 and vertical slit 60 
in bag blank 10, a bag can be formed therefrom which upon being 
filled with a poui*able commodity assumes a square cross-sectional 
shape. In such instance, diagonal s] it cuts 28 are of such 
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length, that upon infolding and. flattening end flaps 24, 21, 
their tongue portions 29 overlap*: each other instead of being 
spaced apart as shown in Figiire : 73 Correspondingly, the die 



cut s] its 60 and 62 for forming the top closure are lengthened 
whereby tongue portion 78 of. right end flap 72 upon being 
infolded and flattened as shown, in Figures 16 and 17 is positioned 
at about the midpoint of the bag's flat width. As is 
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apparent, decreasing the length of die cut slits 28, 60, 72 
in bag blank 10, decreases proportionally the thickness of the 
resultant filled bag as correspondingly the filled bag width 
approaches the flat width of the bag blank 10. In general to 
obtain an adequate longitudinal overlap of side flaps 22, 24 
for producing shear resistant heat-seals 41, 43, die cut slits 
28 should be of such length as to result in a bag having a 
filled flat width not in excess of about 905? of the flat width 
of bag blank 10. 

The superior resistance to breakage of the thermo- 
plastic film bags of this invention, particularly In the area 
of their bottom and top closures is the direct result of 
said closures having been formed by sealing together in over- 
lapping relationship the several flaps constituting the closure 
whereby the stresses transmitted to the bag wails by its contents 
are shear resistant. Further contributing to the bag's resis- 
tance to breakage is the double and triple film ply construction 
of the bag's several corners which are formed by the sealed 
overlap of the side flaps and each end flap. The reinforcement 
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obtained by this double film ply; Vbns traction extends for a 
substantial distance around each comer as can be seen in 
Figures 15 and 23. ' • v ; -:f^|'|v:;'-fkv 

It has been found, in the case of heat-sealing 
relatively thick films, such as the 10 mil polyethylene of 
the bag described, that a uniform pressure must be maintained 
during heat sealing, sufficient to ensure intimate contact of 
the films at the interface and supply the force necessary to 
fuse the softened thermoplastic. However, sealing pressure 
must be kept to a minimum to prevent excessive flow of material 
from the site of the seal, and thus prevent a normally non- 
peelable seal from failing at stresses substantially below the 
yield strength of the film. 

Typically 10 mil thick polyethylene film (density 
0.920) which has a yield strength of 16 pounds per lineal inch, 
and an ultimate strength of 23 pounds per lineal inch was 
satisfactorily heat-sealed using a pressure of 10 pounds per 
square inch on the sealing , bar having a surface temperature 
of 500°F. to 550°F. for a dwell time of 0.75 to 1.0 seconds. 

Although this invention has been described in 
particular detail with respect to bags made from plastic film 
of a single wall thickness, the principles of this invention 
are applicable to the manufacture of bags from laminated 
thermoplastic films including such composite films as laminates 
of polyethylene film and polypropylene film; of polyethylene 
film and vinylidene chloride polymer or copolymer film; of 
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plasticized vinyl chloride ^polymer or copolymer film and 

polyethylene film; of polyethylene film and regenerated 
cellulose film coated with a heat-sealable coating; of a 
heat-sealable thermoplastic film such as polyethylene film 
or plasticized vinyl chloride polymer or copolymer film and 
a metal foil such as aluminum foil; of a thermoplastic film 
such as polyethylene and a fibrous web such as paper or 
woven or unwoven fabrics of* organic or inorganic fibers 
such as cotton fibers , rayon fibers, nylon fibers, linear 
polyester fibers, polyacrylonitrile fibers, asbestos fibers, 
and glass fibers. "'Vr^ ." : ' : * 

In the use of such laminated films, it is preferred, 
that both outer laminate surfaces be a heat-sealable thermo- 
plastic material in order to obtain strong shear-resistant 
seals in the bag's bottom and top closures. 

By a suitable choice of the various materials in a 
film laminate it is possible to provide desired vapor 
transmission rates through the bag 1 s walls, resistance to 
attack by corrosive packaged commodities, heat-resistance, 
abrasion and scuff resistance, opacity to light particularly 
in the instance of metal foils, and improved flexure, impact 
and tensile strengths as for example in the instance of 
laminates having a reinforcing fabric ply. 

Bags can also be made according to this invention 
from a plurality of concentrically assembled individual 
tubular films of substantially the same flat width, such 
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films being of the same or different polymers. Bags made 
of such multi-ply films generally* of fer such advantages as 



improved energy absorbing characteristics, and puncture 
and abrasion resistance over bags made from single ply film 
of the same thickness as the multi-ply film thickness. 



It will be readily apparent to those skilled in 
the art that various changeo; anggdlf ioations may be made 

w o o p opiPlt fe here o f y^ Thus, for example, it 



from the ^natur e 



is feasible, if desired, to substitute for the seamless 
tubular film from which the bag blank was die cut, tubing 
made by longitudinally edge sealing' a flat sheet of thermoplastic 
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sealed toot toa closure whioh: oos^ises • a pair or Iww^^fi 
dly folded end flaps he* 
lapping aid* flaps substantially ooextenslYe la VSV^-'^iS 
length to the 



the and flaps, sslb^sidlsfra heat*aealed 
together along their" ororiapplftg length^ Sach; aide 



• their, orerlapplng length, each aide .. . > -rmm 
*ardly tiering lateral edges and eaoh 1 -^ ; -~':^/^ 



flap having inwardly 

end flap harlng conpleaentary. outwardly tapering 
edges, sold edges coapriaing a diagonal portion te 
lnating at each end with a portion parallel to the 

sides of the flattened b^^the inner edge portions ^ 
of each end flap substantially coinciding wi th the 
fold linoe of the adjacent side flap and the outer 
edge portions of each end flap substantially 
coinciding with the lengthwise edges of , the overlapped 

aide flaps* 



• .... 




2. A bog aa claimed in clala 1. having a heat- 
sealed top closure which comprises a pair of 
inwardly folded end flaps and a pair of side riops 
huvlng inwardly folded terminal portions overlapping 
each other and the end flaps # one end flap being 
sealed to the overlapping" side flops and the other 
end flop being sealed to an intermediate portion of 
the overlapping aide flaps and to a peripheral 
portion of one end of s tubular sleeve of thermoplastic 
film, the reran 1 n 1 ng ; pori yheral por t i on at said end 
of the sleeve being sealed to the adjocent overlapping 
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portion of the aide '"flap*. baing la oonraxxloatlon with 

the interior of said tubular sleeve, . '-mW 

— , .A ^ *• ' clal^[|H';clftl« 2 t la which each ■•i-V^K" 
eide flap has one si di eflge parallel to the bag'e 
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longitudinal flattened edges and one si do edge spaced 



diagonally a^ay £^roa tna n«ar««t longitudinal flattened 
edge of aald bag, ono.^of tho ond flops having two 
oppoeito parallel aide e<3goa corretaponding to each 
parallel aid© edge of^tbi/side flaps, tha othar end 
flap having two oppoai t© di agonal aide edges corre- 
sponding to each diagonal aide edge of the eide flops. 

U. A bag aa claimed in clain 2 or 5 in which the 
tubular sleeve la heat sealed to the end flop having two 
oppoai te parallel edges and to the terminal portion 
of the eide flapa having a aide edge parallel to the 
bag* s longitudinal flattened edges. 



5. A bag of theraoplaatlo fila substantially 
ao hereinbefore described and shown in Pig8. 1 to 3 f 
12, 15, lo and 23 of the accompanying drawings. 



6, A aethod for asking a bag of thermoplastic 
nia Having a heat-aealed reotangulor-ahaped bottom 
closure ee claimed in any one of the preceding clftiao, 
which compriaee cuttlng^a bag blank from a length 
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bottom ©xtrealtjr of ..aaid " 

• pair of identical eide~flepe' and an oppoein* pair .ofV^^^. 

. • ••■ v'^^•^: , ■-v^^a^^^;•7v;:;:■w;;:^•..^ • •. ■ "' ; 

identical end flaps, ine«rtin*.,into /tho, beg 

through the top 

with a pair of hin«ed trapeeoid-eheped plataa collapaad ;:t v ;1f% 
together, aligning tbiv 'ttfa^SW parallel > 

eidee of eeid trapesoid-efaaped.'plate» wi th the inner 
est realties of the botto« elite* oinnpia* the be* 
bleak with the aandrel therein between . the vertical 
eurfacee of two olamp members, opening the plates* to 
ft position parallel ,te tto of the 



clang? members, thus causing" the opposing pair of 'and ■■ -**W8i- 
flaps to be inwardly folded over the now planar h hexagon 
surface of the opened plates, Inwardly folding over 
said surface and over the: folded end flaps the 
opposing pair of side flaps in overlapping relation- 
ship with each other, heat- sea ling together the 
inwardly folded flaps while supporting then on the 
planar surface , folding the plates back to their 
original collapsed position and removing the mandrel 
from the resulting bag* 



7 # A method as claimed In claim 6, for making 
the heat-sealed top closure of the bag, which comprises 
slitting the upper extremity of the flattened bag to 
Tora two Identical side flaps having one side edge 
parallel to the bags flattened longitudinal edges and 
one side edge extending diagonally away from the 
nearest longitudinal edge of the bag, and two end 
flaps, the first one having side edges parallel to 



M 



.-lt-~»*ft* - i~ 't'- " - 



• 



V 



-.»>»i ..... 



• each other enaVthevi^^ 

edges of the adjacent aide flaps, cla»ping the 
upper portion of the flattened bag between two 
claapneesfeera, p^lini' '*^Viiit«e' n*p»" outi«r«ljr 

away froa each bthor to a plana perpendicular to 

■ -. : • • • •••• 

the longitudinal axle 'of : the elaaped "bag and pulling 

^* • ;;.:;';:.sV?^ ;; ;>.?^ ; 

the" end llapV.'inwaj^^ width or eaid 

bag and flattening said end flaps onto the ease 





plane as, and over the outward surface of, the 
Bide flap** lna«irti^^0heet oT thermoplastic 



tXlm hotween the end flap having the parallel aide 
edges and the corresponding portion of the outward 
surface of the aide flops, aald sheet extending to 
the outside edgoa of the aide flaps and to a distance 
along the width of said side flaps, heat sealing 
said sheet to the inside surface of the end flap and 
to the outward surface of the aide flaps, inwardly 
folding the terminal portions of the aide flap©, 
and the portion of the sheet aealed thoreon, in 
overlapping relationship ovor the end flaps, hoot- 
sealing the end flap having the tapering aide edges 
with the adjacent overlapping aide flaps, and heat- 
sealing the overlapping" side flaps to each other and 
to the adjacent portion of the sheet folded thcro*ith# 



8. A method for asking a hag of thennop lactic 
film substantially oa horeintoafore described and 
shown in Figures 1, U to 7» 10 and 11, 13 and Hi, 
16 and 17, and 20 to 22 of the accompanying drawings, 
DAT'T* this 6th day of JANUARY, 1965 • 
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